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A SERVER NETWORK 



FIELD OF THE INVENTION 

The present invention relates to the field of server networks; more 
particularly, the present invention relates to server networks that operates 
using computer controlled processes. 



BACKGROUND OF THE INVENTION 

Today, factories manufacturing processes are often controlled by the 
use of computers or servers or other computer systems. The cost of setting 
up these manufacturing facilities is often very expensive. One of the 
problems is that each server or computer system must be configured 
specifically to perform one or more functions. This requires that each 
system be programmed individually to perform its desired task. 
Programming each machine separately adds additional cost and manpower, 
thereby increasing overall costs. 

Servers in the manufacturing facilities typically are controlled by a 
central system. If communication is interrupted between the control system 
on the remaining subsystems, factory operations may cease. 



SUMMARY OF THE INVENTION 

A server network is described. In one embodiment, the server 
network comprises a global master server, a local master server and one or 
more slave servers. The local master server is coupled to the central master 
server via a first network and is synchronized to the global master server. 
The one or more slave servers are coupled to the local master server via a 
second network to perform manufacturing tasks to facilitate building 
products. The global master, local master and slave servers are 
programmed the same and configurable to different tasks, including 
automatically configurable as a master or server based on the interface of the 
server to which they are coupled. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be understood more fully from the 
detailed description given below and from the accompanying drawings of 
various embodiments of the invention, which, however, should not be taken 
to limit the invention to the specific embodiments, but are for explanation 
and understanding only. 

Figure 1 illustrates a block diagram of one embodiment of a server 
network. 



DETAILED DESCRIPTION OF THE PRESENT INVENTION 



A server network is described. In the following description, 
numerous details are set forth, such as distances between components, types 
of molding, etc. It will be apparent, however, to one skilled in the art, that 
the present invention may be practiced without these specific details. In 
other instances, well-known structures and devices are shown in block 
diagram form, rather than in detail, in order to avoid obscuring the present 
invention. 

Some portions of the detailed descriptions which follow are presented 
in terms of algorithms and symbolic representations of operations on data 
bits within a computer memory. These algorithmic descriptions and 
representations are the means used by those skilled in the data processing 
arts to most effectively convey the substance of their work to others skilled 
in the art. An algorithm is here, and generally, conceived to be a self- 
consistent sequence of steps leading to a desired result. The steps are those 
requiring physical manipulations of physical quantities. Usually, though 
not necessarily, these quantities take the form of electrical or magnetic 
signals capable of being stored, transferred, combined, compared, and 
otherwise manipulated. It has proven convenient at times, principally for 
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reasons of common usage, to refer to these signals as bits, values, elements, 
symbols, characters, terms, numbers, or the like. 

It should be borne in mind, however, that all of these and similar 
terms are to be associated with the appropriate physical quantities and are 
merely convenient labels applied to these quantities. Unless specifically 
stated otherwise as apparent from the following discussion, it is appreciated 
that throughout the description, discussions utilizing terms such as 
"processing" or "computing" or "calculating" or "determining" or 
"displaying" or the like, refer to the action and processes of a computer 
system, or similar electronic computing device, that manipulates and 
transforms data represented as physical (electronic) quantities within the 
computer system's registers and memories into other data similarly 
represented as physical quantities within the computer system memories or 
registers or other such information storage, transmission or display devices. 

The present invention also relates to apparatus for performing the 
operations herein. This apparatus may be specially constructed for the 
required purposes, or it may comprise a general purpose computer 
selectively activated or reconfigured by a computer program stored in the 
computer. Such a computer program may be stored in a computer readable 



storage medium, such as, but is not limited to, any type of disk including 
floppy disks, optical disks, CD-ROMs, and magnetic-optical disks, read-only 
memories (ROMs), random access memories (RAMs), EPROMs, EEPROMs, 
magnetic or optical cards, or any type of media suitable for storing electronic 
instructions, and each coupled to a computer system bus. 

The algorithms and displays presented herein are not inherently 
related to any particular computer or other apparatus. Various general 
purpose systems may be used with programs in accordance with the 
teachings herein, or it may prove convenient to construct more specialized 
apparatus to perform the required method steps. The required structure for 
a variety of these systems will appear from the description below. In 
addition, the present invention is not described with reference to any 
particular programming language. It will be appreciated that a variety of 
programming languages may be used to implement the teachings of the 
invention as described herein. 

A machine-readable medium includes any mechanism for storing or 
transmitting information in a form readable by a machine (e.g., a computer). 
For example, a machine-readable medium includes read only memory 
("ROM"); random access memory ("RAM"); magnetic disk storage media; 
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optical storage media; flash memory devices; electrical, optical, acoustical or 
other form of propagated signals (e.g., carrier waves, infrared signals, digital 
signals, etc.); etc. 



5 A Server Network 

Figure 1 illustrates a server network. Referring to Figure 1, a global 
master server 101 is coupled to local master server 102 via network 103. In 
one embodiment, global master server 101 is located at a central location or 
at a headquarters, while local master 102 is located in a remote location, such 

10 as a factory. Network 103 may comprise the internet, a physical private 
network, a virtual private network, or any other suitable network 
infrastructure. In one embodiment, the communication between global 
master server 101 and local master server 102 is secure. Such security may 
be obtained by utilizing a standard secure protocol, such as, for example, 

1 5 SSH, over the internet. 

In one embodiment, the slaves 104 and local master 102 are at a 
manufacturing site such that there are multiple slave servers on a single 
master at the manufacturing site. Each slave has the same basic information 
as the master but may be configured to a specific different function but may 



be configured to a specific different function at the factory. This allows a 
factory to be set up in which all the servers, such as slaves 104 and local 
master server 102, to include the same information yet be configured for 
different functions. Such functions may include building components, 
boards, servers or other systems, etc. 

Also coupled to local master 102 is one or more slaves 104 via local 
area network (LAN) 105. 

Database 106 is coupled to global master server 101. Database 106 
includes the software that allows each of slaves 104 to be configured to build 
the different product as well as to have the software necessary for allowing 
server to be a global master server or a local master server. In one 
embodiment, database 106 has a description of the binaries for software that 
is placed on local master server 102 and slaves 104. In one embodiment, 
there are numerous descriptions of how a system is built and tested and 
such software is loaded by the global server 101 onto local server 102. 
Global master server 101 and database 106 operate in conjunction to 
synchronize the software on a local master server 102. By allowing the 
global master server 101, in conjunction with database 106, to configure 
other servers, the global master server 101 is able to replicate itself. 
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In order to set up a factory, local master server 102 is configured by 
global master 101. In one embodiment, the configuration of local master 102 
by global master server 101 is performed by connecting local master server 
102 to global master server 101 at the central or headquarters site. At that 
time, the software stored in database 106 is downloaded into local master 
server 102. Thus, local master server 102 is built off global master 101. Once 
the configuration has been completed, local master server 102 may be 
coupled to network 103 and set up in a remote location. 

Each of the servers in the system has two interfaces, a primary 
interface and the secondary interface. When the primary interface of local 
master server 102 is connected to the network, local master server 102 
automatically configures itself to communicate with the global master server 
101. Thus, in this manner, local master server 102 automatically configures 
itself to operate as a slave with respect to the global master server 101. 

In one embodiment, servers built on the global master server 101 
automatically generate a key during the build process and their public key is 
placed on the global master server 101 allowing those servers access to the 
master server 101. This enables the use of public key encryption to allow for 
additional security when global master server 101 is communicating with 
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local master server 102 over network 103. In one embodiment, an 
administrator may place the key on the master server 101 of a server not 
built on the global master server 101, thereby allowing such that server to 
gain access to the global master server 101. The local master server 102, as a 
slave, uses this key to synchronize itself with the master. If the master 
server 101 does not have the key, then no synchronization is possible. In one 
embodiment, the local server 102 contacts global master server 101 using an 
IP address for the global master server 101. If there is no global master 
during the boo tup process, local master server 102 may take the role of 
global master server 101. 

Similarly, slaves 104 automatically configure themselves to operate as 
slaves on the local area in network 105 due to their connection to the 
secondary interface of local master server 102 via LAN 105. In one 
embodiment, the connection to LAN 105 is through an ethernet connection. 
Thus, local master server 102 synchronizes to the single global master server 
101 and a slave, such as slaves 104, as connected to a secondary ethernet 
connection of a master, such as local master server 102, synchronizes to that 
master. In this manner, a hierarchical chain of servers may be configured 
and created. 
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During the configuration of slaves 104, each of such slaves sends a 
packet at bootup to the local master 102. In response to that packet, local 
master server 102 sends a reply that indicates what function the slave is to 
perform. Using this information, slaves 104 configure themselves to 
perform that function. In one embodiment, there are multiple types of 
slaves that may be deployed. For example, one or more slaves may perform 
a board test in the factory. In another embodiment, one or more servers may 
perform a system build test, a run-in (bum in), etc. 

In one embodiment, subsequent to system configuration, the local 
master resynchronizes itself with the global master server 101. Similarly, 
slaves 104 resynchronize themselves with the local master server 102. 
During such synchronization, data relating to the units currently being built 
is gathered on a database of the local master server 102 and synchronized 
with the global master database 106. Data describing how a system is built 
and tested, is loaded on the global master and synchronized to local masters, 
such as local master server 102, once a day. In one embodiment, a mirroring 
tool such as Rsync performs mirroring by checking binaries on both servers 
and provides a compressed version of the difference in order to update the 
server for synchronization. 
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In one embodiment, systems that are built by the build to order server 
network are issued with a revision code. In one embodiment, if there has 
been an update to the software, a code associated with the latest version of 
the software is compared to the revision code on the product (e.g., server). If 
the revision codes don't match, then the product is not permitted to be 
released. 

It should be noted that the servers in the system can also run stand 
alone without a connection to the Internet and, thus, are fault tolerant to 
network problems. In other words, if the connection between local master 
102 to network 103 is down, the factory can essentially run autonomously. 
This is the case even though local master server 102 and global master server 
101 operate in synch with each other. That is, although local master 102 and 
global master server 101 may subsequently operate asynchronously, the 
factory or service center is able to continue operating autonomously. 
Therefore, such autonomous operation provides for fault tolerance and also 
reduces the load on the global master server 101. 

Similarly, if the local master 102 becomes inoperable, the slaves 104 
can still perform their function, and can run autonomously. Also note that a 
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server can be used to build another server, and therefore, if local master 102 
or slaves 104 becomes inoperable, another can be created. 

Moreover, the replication ability of the servers allows for numerous 
servers to be created to perform a specific function and switch in or out 
depending on their operability. Switching in and out of such servers may be 
transparent. In one embodiment, a PC monitors all the slaves and 
determines when a slave becomes inoperable. At such time, reboot 
operation is performed to allow a replacement server to take over the 
function of the inoperable server. 

Whereas many alterations and modifications of the present invention 
will no doubt become apparent to a person of ordinary skill in the art after 
having read the foregoing description, it is to be understood that any 
particular embodiment shown and described by way of illustration is in no 
way intended to be considered limiting. Therefore, references to details of 
various embodiments are not intended to limit the scope of the claims which 
in themselves recite only those features regarded as essential to the 
invention. 



